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Introduction
Marine teleosts are intermediate hosts for different morphotypes of tetraphyllidean metacestode larvae. The latter have been described in the literature under different names such as Scolex pleuronectis Muëller 1787, Scolex polymorphus Rudolphi 1819, Scolex de Bavay (Szidat 1969) , metacestodes (Wardle & Mc Leod, 1952) , plerocercoids (Chervy, 2002) , and cercoids (Rocka, 2003 (Rocka, , 2006 . Most of the records of these parasites quantify their presence as members of parasite assemblages in different host species but make no reference to host-parasite interactions. In fact, to elucidate the role of helminths in the fitness of marine fish is particularly difficult. The parasitic species infecting the visceras, skeletal musculature and peritoneal cavity of fish are in the majority metacercariae, metacestodes and ..... nematode larvae (Williams & Jones, 1994) . In the larval stages attached to the epithelium of the digestive tract mucose it is possible to establish a direct relationship between the type of lesion and the anatomical structure of the attachment organ (McVicar, 1972; Borucinska & Caira, 1993) . A previous research has demonstrated that Porichthys porosissimus (Valenciennes, 1837) hosts at least two larval morphotypes of tetraphyllideans in Bahía Blanca Estuary, Argentina, which have been arbitrarily designated as Scolex pleuronectis types I and II (Tanzola et al., 1997) . In view of the above, this study aims at i) determining the localization sites of the larval type I in the digestive tract mucose of P. porosissimus; ii) describing the anatomical and pathological characteristics of the larval lesions; and iii) evaluating the potential effect of parasite-infection intensity on the host body condition.
Material and Methods
This study was carried out on 73 individuals of P. porosissimus which were captured using gill nets in the outer area of Bahía Blanca Estuary (38º 45´S 62º 15´O). Total length of each fish was registered with an accuracy of 1 mm, and total weight was determined. After exposure of the body cavity, the digestive tract was arbitrarily divided in three portions of different length, namely an anterior portion having very thickened and melanized walls; an intermediate, partially melanized portion having very thin walls; and a posterior, slightly pigmented portion having thin walls. The content of each of these portions was separated in Petri dishes. Parasite identification and count were carried out on them by examining the digestive tract mucose with a thin brush. The population estimators of parasite prevalence, abundance and intensity of infection (means and ranges) in each portion were calculated according to Bush et al. (1997) and HELMINTHOLOGIA, 46, 3: 162 -167, 2009 Host-parasite relationships between Porichthys porosissimus (Pisces) and cestode larvae of the Scolex group Morales & Pino (1987) . Parasite intensities in the above-mentioned portions were compared using the non-parametric Mann-Whitney U test. The relationship between the condition factor (K coefficient= total weight x length -3 x 100) and larval intensity was estimated using Spearman's rank correlation coefficient. The comparison between hepatosomatic index and parasite intensity was evaluated by means of One Factor Anova test. The morphometric study was carried out on 30 larvae which were relaxed and fixed in hot physiological solution and conserved in 5 % formalin. Measurements corresponding to larval microanatomy are expressed in mm and mean and range values are in parentheses. Ten individuals of P. porosissimus were dissected for the histopathological analysis. The material was obtained from live fish maintained in an acquarium and sacrified with an overdosis of benzocaine (0.4 g/l). Immediately postmortem sections of the digestive tract were fixed in Bouin liquid and processed for histological and pathological studies. Routine histological methods were followed and 5 wide cuts were obtained. The staining methods used in this study include Haematoxylin and Eosin, Masson's Trichrome, Periodic acid-Schiff (PAS), and Alcian Blue (pH 2.5 and 1.0) No accesory ventoses are observed. The parenchyma is densely charged by calcareous bodies. In the in toto samples it can be observed by transparency that the route of the longitudinal collector conducts of the excretory system ends in a small posterior blister.
Results

Description of the parasite
Infection site
Porichthys porosissimus has a rectilinium-type digestive tract (sligthly bent), which is relatively short and devoid of pyloric caeca. There is no clear demarcation between the cardiac and pyloric regions as it is regularly observed in the stomach of the majority of teleosts. The mucose of the first portion of the digestive tract is macroscopically different from the mid and posterior portions, such difference lies in the presence of a wide and sinuous folding which are remarkably thinner in the latter portions. The wall of the digestive tract is formed by a cylindrical epithelium pseudostratified with mucosecretory PAS positive cells and Alcian Blue positive in a different degree of maturation (Fig. 2) . Eosinophilic cells associated to the basal epithelium are also observed.
Histopathology
The mid portion of the digestive tract showed the highest values of prevalence and infection intensity ( Table 1) . As to infection intensity in particular, this portion also evidenced highly significant differences with respect to the first and the third portions (U = 512, p = 0.00 and U = 502.5, p = 0.00, respectively). However, the first and the third portion revealed no differences between each other with respect to this variable (U = 2392.5, p = 0.27). The K coefficient of the fishes was significantly affected by infection intensity (r s = -0.29, p = 0.013), thus indicating an adverse effect on the growth and physical condition of the host. Cestode larvae were found free in the lumen, either moving among the foldings of the mucose or strongly adhered, with their acetabula and apical ventose, to neighboring vellosities. In some areas of the mid portion of the digestive tract with high parasitic charges, two thirds of such spaces were occupied by either one or two larvae. In some cases, the size of the parasites exceeded the height of the mucose vellosities (Fig. 3) . A compressed atrophy of the cells with a marked lowering and also the disappearance of the epithelial layer were observed in the area of contact between the epithelium and the parasite. Groups of lining cells were found fully engulfed in the cavity of suckers (Fig. 4) . No lesions, infiltrations or intense degenerative changes were observed in areas below the epithelium. The eosinophilic cells of the mucose were found indistinctively either in parasitized portions or in areas not affected by larvae and they seemed not to be related to the colonization of the lumen by these helminths.
Discussion
The larval stages recorded in the present study coincide with Dollfus´ description (1936) of Scolex de Bavay, the latter being the name used to cite for the first time these larval stages in the digestive tract of Urophycis brasiliensis (Szidat, 1960) from Mar Argentino and later in Parona signata (Szidat, 1969) . Different cestode larvae under the name Scolex polymorphus (Sardella & Timi, 1995; Sardella et al., 1998; Timi, 2003; Timi & Poulin, 2003; Timi et al., 2005) and Scolex pleuronectis (Tanzola et al, 1997; Tanzola & Guagliardo, 2000) and belonging to the order Tetraphyllidea were found parasitizing fish in Mar Argen- tino. From a nomenclatural point of view, these names are indicative of collective groups, i.e. they are conventional taxonomical groups which are regularly treated as names of generic level and they include both the author and date. 20 -24, 1999 ) it was agreed to use "plerocercoid" to designate larvae with invaginated scolex and lacking a primary lacuna. On the other hand, alacunate larvae with an invaginated scolex should be categorized as merocercoid (Chervy, 2002) . However, Rocka (2003) claimed that the evaginated or invaginated state of the attachment organ of different larval forms could be the consequence of the isolation and preservation process of parasites. In view of this, Rocka (2003) decided to use the generic term "cercoid" to designate the parenchymatous larvae whose scolex can be found either evaginated and attached to the intestinal mucose or in the process of invagination. The names "plerocercoid" sensu Chervy (2002) or "cercoid" sensu Rocka (2003) can be used to designate the larvae recorded in the present study. Likewise, they are similar to morphotype 4 of the metacestodes analyzed by Chambers et al. (2000) . Little is known to date on the effects of larval cestodes on the digestive tract mucose of fish. Paperna & Overstreet (1981) observed that young mullets (Mugil spp.) in acquaria with high parasitic charges of Scolex polymorphus in the intestine stopped feeding themselves and therefore died. De Lima et al. (1997) described lesions associated to Scolex pleuronectis in the form of pseudocysts in the extremes of piloric caeca of Sardinella brasiliensis on the coasts of Rio de Janeiro, Brazil. These lesions were characterized by fibrosclerosis and widening of the connective tissue of the submucose, thus producing caecal stenosis. Both a slight mononuclear infiltration and eosinophilic cells completed the inflammatory process. Meyers (1978) also described similar dilatations in the biliary ducts in the liver of Cynoscion regalis which were produced by larvae of the Scolex group. Radhakrishnan et al. (1984) observed minor erosive lesions in the mucose of the digestive caeca of Trichiurus lepturus L. as well as a marked decrease in the weight of the liver and anaemia of the macrocytic type but with no signs of haemorrage or inflammatory reaction in the submucose. Douellou et al. (1987) claimed that S. pleuronectis is not only the most common but also the most abundant parasite in the anterior intestine and piloric caeca of Arnoglossus laterna which belongs to the family Bothidae (Walbaum, 1792). They observed that in this species high larval intensities of infection produce an alteration in the leukocite formula with an increase in the circulating thrombocytes and progranulocytes (immature neutrophills). They also observed a marked decrease in the percentual hepatosomatic index. Nonetheless, in the present study this parameter was not found affected by the parasitic charge of larvae of the Scolex group (F = 1.12; p = 0.29). Studies carried out on fish affected by adult cestodes demonstrate that the tissular damage in the digestive tract is more serious than that observed in infections induced by larvae. Ulcerations, haemorraghes and deep destruction of the digestive wall fully perforating it as well as atrophy, hypertrophy and compression of the mucose have been reported (Satpute & Agarwal, 1974 , Morley & Hoole, 1995 , Eiras et al. 1986 ). The absorption of proteins, fat and carbohydrates therefore diminishes affecting both the weight and size of the host and reducing the commercial value of the fishery product (Vazquez Núñez et al. 2004) . The mucose cells of the epithelium are involved in different physiological processes which favor the efficiency of the digestive process, promote the absorption of macromolecules, behave as buffer of intestinal fluids, and prevent proteolytic damage from occurring in the epithelium (Arellano et al., 1999) . They also behave as a primary barrier against pathogenic agents (Fernández et al., 2002) . In the present study it was observed that the mucose cells of P. porosissimus evidenced staining features similar to those observed by Arellano & Sarasquete (2005) , i.e. a basal nucleus and a dense aggregation of mucin granules, which, after being released by exocitosis, are combined with water to form a mucose gel. As a consequence, when they are stained with PAS and Alcian Blue they are intensely stained showing an abundant production of mucus by the epithelium. However, the decrease in the number of such cells around the larval attachment site was significant. When alterations are produced in the epithelium such as compressive atrophy, destruction of the epithelium and vulnerability to the primary barrier, the susceptibility of the organism to the attack of pathogenic agents increases and the digestive process is affected. As a result, the absorption and assimilation of nutrients diminish, thus affecting the normal development of the host. In the present study, the parasitic density of the tetraphyllidean larvae was high, a phenomenon which meant a serious epithelial compromise. In addition, their localization within intestinal vellosities was indicative of a potential damage in a key area of cellular renewal and change. The marked difference in intensity observed in the second digestive portion seems to indicate that this portion is the area of maximum availability of nutrients, thus becoming the site mostly exploited by larvae for colonizing and establishing.
On account of the fact that 100% prevalence was registered in the individuals analyzed in the present study, there were no non-infected individuals to be used as controls for comparative purposes with respect to K. Nevertheless, 15 hosts with a mean intensity of infection of 15 (1 -31) larvae were categorized as with low infection and 15 hosts with an intensity higher than 100 larvae were considered to be highly infected. The differences in the media K of both groups of fish were highly significant (F = 10.41; p = 0.003), with higher values within the low-infection group. These findings are indicative of an adverse effect on the body condition of fish as a result of the deterioration in the absorption mechanism of the intestinal mucose.
